Characterization and genetic analysis of functional corticotropin-releasing hormone receptors in primary cerebellar cultures.
We demonstrate that granular cerebellar neurons express functional corticotropin-releasing hormone (CRH) receptors. Activation of these receptors with CRH receptor agonists leads to a dose-dependent increase in cyclic AMP (cAMP) levels with an apparent EC50 close to 10(-9) M. Using the c-fos protooncogene as a system to evaluate genomic effects of CRH, we show that activation of CRH receptors regulates gene expression at the transcriptional level. CRH rapidly induced c-fos mRNA accumulation. Genetic studies, using chimera genes containing human c-fos promoter sequences coupled to a chloramphenicol acetyltransferase (CAT) reporter gene, confirmed and extended this observation. When protein kinase A (PKA) was specifically inactivated by gene transfer of a mutated regulatory subunit of PKA lacking cAMP binding sites, CRH-stimulated c-fos transcription was suppressed but the increase in cAMP level was not affected, indicating a key role of PKA in mediating CRH-stimulated transcription. As CRH clearly modulates gene expression via the cAMP pathway, we analyzed the genomic effect of this neurohormone on a deleted c-fos-CAT construct containing only the cAMP-responsive element (CRE) and on a heterologous promoter construct bearing the minimal palindromic consensus CRE (core sequence TGACGTCA). These minimal cAMP-responsive genes are induced by CRH. These inductions are dependent on functional PKA. Taken together, our results demonstrate the presence of functional CRH receptors in primary cerebellar cultures. Activation of these receptors stimulates gene expression via the cAMP/PKA pathway and the transacting factor CREB (cAMP-responsive element binding protein).